The Millennium Development Goals (MDGs) included a target to halve the proportion of people without sustainable access to safe drinking water by 2015-a right recognised as fundamental to human needs. Small independent water vendors are often the only water supply option in peri-urban neighbourhoods in developing countries and fill a critical gap in the municipal system, but there is concern about the quality and price of their water. Such vendors need to be recognised and regulated due to their role in meeting basic water needs. This article reflects on the lack of regulation and discusses a recent multidisciplinary research project in Kenya and Ethiopia that considered whether there is a case for regulation of competition, price and quality. It concludes that recognising small independent water vendors as part of a regulatory framework will result in increased access to water for the poor and assist in the realisation of the MDGs, the right to water and intergenerational equity. K E Y W OR D S : water vendors, water quality regulation, Millennium Development Goals, right to water, Kenya, Ethiopia
INTRODUCTION
Deprivations in water and sanitation lie at the core of poverty: Some 1.8 million child deaths each year as a result of diarrhoea…Together, unclean water and poor sanitation are the world's second biggest killer of children. Deaths from diarrhoea in 2004 were some six times greater than the average annual deaths in armed conflict for the 1990s. The loss of 443 million school days each year from water-related illnesses…Close to half of all people in developing countries suffering at any given time from a health problem caused by water and sanitation deficits…Millions of women spending several hours a day collecting water…Lifecycles of disadvantage affecting millions of people, with illness and lost educational opportunities in childhood leading to poverty in adulthood… 1 The human cost of lack of access to safe drinking water and sanitation is plain to see from these raw statistics. Beyond that basic fact lie the economic impacts of such inadequate provision on gross domestic product. 2 The backdrop for this article-and for the multidisciplinary research project carried out by the authors and funded by the Leverhulme Trust, 3 which is explained below-is the impact of the Millennium Development Goals 4 (MDGs) on improving the quality of life for the world's poor and vulnerable, in particular, by improving their access to safe drinking water. At the United Nations Millennium Summit in 2000, world leaders agreed on a set of goals 5 to be achieved by the year 2015. These followed the Millennium Declaration that was adopted as a General Assembly resolution-a non-legally binding recommendation. 6 In a speech in 2010, the goals were described by the UN Secretary-General as ' … a promise-a declaration of collective responsibility for the world's poor and vulnerable, a pledge to build decent, healthier lives for billions of people'. 7 The MDGs are a set of eight goals consisting of 32 target indicators that represent 'progress on a range of economic and social indicators'. 8 These goals motivate and mobilise development efforts and are a means of measuring the performance of countries. As part of the development agenda, the MDGs are not specifically based on human rights although the rhetoric of human rights flows through the development discourse. 9 Goal 7 of the MDGs seeks to achieve environmental sustainability, and Target 7c of this goal is, by 2015, to reduce by half the proportion of people without sustainable access to safe drinking water. In response to the need to monitor international progress towards Target 7c, the World Health Organisation (WHO) and UNICEF collaborated to form the Joint Monitoring Programme (JMP), whose role it is to collect, analyse and report access data gathered from participating countries. The JMP reports progress every two years. 10 Target 7c is more formidable for some regions and countries. For example, sub-Saharan African countries need to reduce by half the number of people without access from 45%. This would require doubling the annual investment in water supply from the historical level of US$15 to US$30 billion.
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The enormity of the task required in these low-income countries becomes clearer when constraining factors, such as urbanisation and general population growth, are taken into account. 12 It is also likely that this underestimates the true extent of the problem as these figures do not take into account wider sector management costs as well as operational activities and the maintenance costs of existing capital stocks. 13 For most people in the industrialised world, access to safe drinking water means turning on a tap at home or at work and receiving unlimited quantities of clean water. But the definition of 'adequate or reasonable' access to improved water sources is at a much lower standard than that and is considered to be when at least 20 litres (the amount of water needed to satisfy metabolic, hygienic and domestic requirements) of safe water (water free from biological or chemical agents at concentration levels directly detrimental to health) per day are available within 1 kilometre of a dwelling (the distance measured from a house to a public stand post or any other improved drinking water source).
14 The source of the water is also critical to the definition and improved water sources include: household connection, public standpipe, borehole, protected dug well, protected spring and rainwater collection. 15 This represents a limited range of supplies and other sources such as vendor-provided water, tanker truck provision of water, unprotected well, unprotected spring and bottled water are not regarded as 'improved sources'. 16 Because of the difficulty of measuring access to safe water directly (and perhaps also because of the difficulty in defining what is meant by safety) many organisations use an indirect way of measuring safety through access to improved sources-described by the JMP as a 'proxy indicator '. 17 This is based on the presumption that improved sources are safe. So, if people get access to such sources that is considered equivalent to getting access to safe water. However, like any other presumption, this is not conclusive. For example, piped water is an improved source but may at times be unsafe for drinking. 18 It should also be noted that the definition of access to improved water sources does not measure the reliability of supply. In most developing countries, even having access to piped water in the house is not a guarantee of water security-piped water is not available '24/7'. For those in informal slum settlements without piped supplies who rely on small independent water vendors, the position is plainly far more precarious.
With respect to drinking water, in its latest report (the 2012 update report) the JMP has announced that, on the basis of this criterion of access to improved sources, the MDG target has been met. 19 But, the global figures for those lacking access to improved water sources are based on limited data and presumptions and it is likely that the position might be worse than the estimates. The figures are difficult to quantify and satisfaction of the MDGs remains controversial. 20 The figures underestimate the extent of the problem as they do not measure the reliability and quality of piped services; 21 real-service coverage figures are worse in some countries and for some groups of people such as low-income people in urban areas; 22 Poverty is linked with lack of access to a secure and safe source of water 24 and typifies informal settlements which, in the developing world, continue to grow with the number of slum dwellers expanding from 767 million in 2000 to 828 million in 2010. 25 These are concentrated in key parts of the world: in sub-Saharan Africa, where this research project was undertaken, 62% of the urban population was living in slums in 2010. 26 This raises questions of sustainable development and intergenerational equity 27 coupled with the right to water as an international and, in some cases, constitutional, human right. 28 The linkage between sustainable development, human rights and the development priority is plain. Individuals in Ethiopia and Kenya, the case-study countries in the research project, have a right to water based on their national constitutions; 29 the International Covenant on Civil and Political Rights (ICCPR); 30 and, the International Covenant on Economic, Social and Cultural Rights (ICESCR) 31 as interpreted by the Committee on Economic, Social and Cultural Rights (CESCR). 32 The relevant interpretations of the CESCR are contained in General Comment No. 15 on the right to water. 33 There are also other international human rights instruments specifically dealing with the right to water, albeit with respect to specified groups such as women and children. 34 But, as is evidenced by the large numbers deprived of adequate supplies of safe drinking water, a gap lies between the right as formulated in international and national laws, and the extent to which citizens are empowered to demand the fulfilment of that right in practical provision and services. Access to safe drinking water is not a personal choice and the gaps in water supply infrastructure must be filled in one form or anotherhuman beings must have water to survive. The challenge to meet this need and right of the slum dwellers to improve the supply of water as posed by the MDGs, encompasses not just engineering solutions, but also consideration of the structure for the water industry together with its regulation. In developing countries, municipal piped systems neither reach all the population nor provide secure access to those they do reach. In practice, in developing countries, the gaps in infrastructure are filled by small independent water providers (SIPs) who operate at the periphery of the formal municipal systems. 35 The epitome of micro and small enterprises, they provide an essential stopgap. But, they are usually viewed as just that-stopgaps until municipal systems catch up. Frequently viewed as undesirable with a precarious position in the hierarchy of water supply, they tend not to be recognised by law or operate illegally. Operating outside regulatory frameworks, they are consequently vulnerable to enforcement action leading to closure; lack of investment and property opportunities; and, lack of opportunities for education in public health requirements and good practice concerning safe water. Yet, their position in the water supply hierarchy is critical to the fulfilment of the right to water. It is reported that these providers are not accorded the recognition and support that is given to official providers; that they charge higher prices than the official providers; and, that the quality of water is very poor. 36 Legal frameworks rarely exist for regulating competition, price and quality of water provided by SIPs. However, at a minimum, according to the CESCR the human right to water requires the government to establish a regulatory framework that has the objective, among others, of ensuring that water services provided by third parties such as SIPs are safe and affordable. 37 Therefore, the right to water arguably requires all governments in developing countries where SIPs operate to set up and enforce a legal framework for their regulation.
In the research project carried out by the authors, 38 the formal integration of SIPs in developing countries into technical, policy and legal frameworks as a means of increasing access to safe and affordable drinking water (and thereby improving the chances of achieving the MDG target and giving effect to their human right) was investigated. Given the importance of SIPs in providing a supply of water which generally improves access, the research project set out to investigate their position in the regulatory frameworks in two case-study areas and to enquire as to whether the current approach to SIPs was antipathetic to the achievement of the MDGs' objective of improving access to safe water together with fulfilment of the human right. We first 35 consider the role of SIPs in achieving Target 7c of the goals, and then report on the research project which examined the role of SIPs in two African cities and analyse the rationale and importance of bringing SIPs within regulatory frameworks to increase access to safe water.
SMALL INDEPENDENT WATER PROVIDERS
SIPs comprise a variety of different types of vendors. The patterns of business models examined in the two contrasting case-study areas in the research project aptly exemplify the varieties of SIPs operating worldwide and are explained here as a working demonstration of the concept. For example, in Kisumu, Kenya, standpipe operators are connected to the official water supply network and operate under contract with the supplier, selling water from water kiosks at a flat-rate tariff. Other vendors resell water from the official network to which they are connected and operate without contracts. They do not, therefore, benefit from the flat rate charged by the official supplier. Standpipe operators may sell directly to the consumer, or to mobile water vendors who deliver water to the households. In some instances, contracted standpipe operators are entering into delegated management models with the official utility, the Kisumu Water and Sewerage Company (KIWASCO), under which they take responsibility for extending the piped water network. Well and borehole operators dig wells or sink boreholes and sell directly to consumers and to mobile water vendors. They do not have contracts with KIWASCO and are usually operating at a micro scale with many owners operating single or a small number of wells that they have dug on their own land. So this water is not coming from a municipal supply and is very likely to show high levels of contamination and not be suitable for drinking (see Table 2 later). In Kisumu, there is also a single mini-utility that is abstracting water from Nyamasaria River to a treatment plant and then selling it to consumers and mobile water vendors. This facility operates under permit from the Water Resources Management Authority (WRMA) and asserts the existence of an agreement with the Lake Victoria South Water Services Board (LVSWSB) to supply water until KIWASCO extends its water supply infrastructure. Mobile water vendors include handcart pushers and tanker trucks. They purchase water from all sources and move it round the city in search of customers. The duty to monitor water rests with KIWASCO. Plainly, this duty will not be fulfilled in relation to the numerous SIPs operating illegally.
In Addis Ababa, SIPs do not operate in the same way as in Kisumu as they all rely on the official water providers for bulk water supply. The supervision of the water supply falls to the official provider-the Addis Ababa Water and Sewerage Authority (AAWSA). One form of SIPs are called 'public fountains', which are kebelle 39 -managed communal water collection points operated by individuals employed by local administrators. Another form of SIPs is owned and operated by community groups who pool their resources to get a public standpipe. Most common are neighbour sellers and water kiosks that have no special relationship with the AAWSA and are often to be found in grocery shops. They are reselling the water they receive through their own private connection. Mobile water vendors transport water by donkey or car. These, together with the water kiosks and neighbour sellers, are operating in violation of the law as they have no permits from AAWSA.
So, SIPs include standpipe operators (either officially recognised or not), who purchase water from the official water utility and then resell this water either directly to consumers or to mobile vendors; well and borehole operators selling either directly to consumers or to mobile vendors; and, the mobile vendors who purchase water from the standpipes and wells to resell to consumers. These types of SIPs are common throughout the developing world in the countries primarily targeted by the MDGs.
SIPs perform a vital role in that, for most people living in towns in developing countries, their domestic water supply is dominated not by the official water utilities but by SIPs. 40 There is a stark contrast in provision between industrialised countries, where water mainly comes through the tap from highly regulated water treatment plants and these poor urban areas, where water comes from mixed sources. Many households may have connections to municipal supplies but even there, discontinuity of supply frequently means that the householder must seek alternative or supplementary supplies and this usually means reliance on SIPs. For informal peri-urban settlements, connections are less usual and there they depend almost entirely on SIPs. As described above, these vendors obtain their water supply from a mixture of sources-some improved and some unimproved-but for many, SIPs complete the cycle of water supply creating a virtual piped network. Yet their critical role in bringing drinking water to the un-served majority is rarely acknowledged by authorities. For instance, according to the JMP, 41 water supplied by SIPs is not considered an improved water source, partly because of the lack of regulatory frameworks in most countries to ensure the safety and supply of water, but also due to its lack of affordability. 42 A 2002 World Bank report stated that in cities 'in the developing world the un-served poor pay ten or more times the price for a liter of water than is paid by their fellow citizens who are served with formal supplies'. 43 The Asian Development Bank 44 noted that Asia's urban poor using SIPs pay 20-40 times more per litre than water consumers with a municipal connection. UNICEF states that in urban slums many people are forced to pay exorbitant prices to SIPs for inadequate quantities of water that are often contaminated. 45 These vendors, however, are often the only water supply option in many poor and peri-urban neighbourhoods, as well as providing supplementary water to middle-income households when services provided by the official utility are inadequate or fail. It is clear that the existence of SIPs results from a failure by the official utility suppliers to provide an adequate supply. These vendors, by filling this gap, are providing an essential service.
Despite this significant role played by SIPs, in many countries they operate illegally either because they sell water where trading is prohibited, or because they operate below the quantitative limits prescribed by regulation. Whether they are operating legally or otherwise, the regulations are generally not effectively enforced so as to achieve affordable water of an adequate and consistent standard. There are a number of reasons why SIPs fail to gain recognition within the legal systems, but their existence may well be a consequence of an underlying malaise in the utilities that could be resolved by investment and capacity building 46 with the right political will and social infrastructure. For the time being, this political will is not apparent and while that situation remains, SIPs will continue to operate with or without legal recognition. Whatever the reason for this lack of legal recognition, it generally results in SIPs remaining outside formal regulatory frameworks controlling quality and price, as well as discouraging investment due to the lack of investment security. 47 Such lack of controls leave SIPs vulnerable to the very real accusation that the water they supply is of poor and/or inconsistent quality and is exorbitantly priced.
It is necessary to examine the role played by SIPs in meeting the water supply needs of residents of peri-urban and poor urban districts before assessing how these vendors can be effectively regulated given the limitations of regulatory authorities. The challenge of regulation is to provide effective protection for the consumer while, at the same time, not prematurely discouraging SIPs from pursuing their business. While SIPs may not, in the opinion of some, be the ideal water source for most households (and given the choice and ability to pay, most households would opt for a piped water supply) optimising the services provided by SIPs is still critically important. It may also be arguable that their existence needs to be regulated to enhance their long-term position in the hierarchy of water supply. It is likely that the current social and political structures will continue in the foreseeable future in many developing countries, thus precluding the extension and reliability of municipal infrastructural development. Households using the services of these vendors do not generally have a choice and thus while extending and improving the affordability of municipal supply systems should remain a medium to long-term goal, improving regulation to ensure improved water safety and affordability from SIPs is still an immediate priority and an urgent matter for public health concerns. Reducing the disease burden of this segment of society is an important potential benefit of regulation that may be achievable at relatively minimal cost. In seeking to continue to improve upon Target 7c of the MDGs, it is important to bring into the forefront the role played by these vendors.
3. THE RESEARCH PROJECT: KISUMU, KENYA AND ADDIS ABABA, ETHIOPIA The role played by SIPs and regulatory options for these water suppliers was explored by focusing upon the two case studies chosen for the research project: Kisumu, Kenya and Addis Ababa, Ethiopia. By mapping out the legal frameworks for the regulation of SIPs in Ethiopia and Kenya, the research determined the extent to which their activity is regulated by the state. The research also aimed to find out if there is any case for regulation of competition among SIPs and the price and quality of water they are providing. Finally, one of the objectives was to make a critical analysis of the way they are currently regulated and to consider whether regulating SIPs was desirable in support of the achievement of the relevant MDGs in improving access to safe water and in operationalising the right to water.
Kisumu and Addis Ababa are two examples of African cities that show how difficult it can be to assess progress towards achieving the MDGs in sub-Saharan Africa. Many households in these cities use multiple sources of water depending upon availability, distance and cost. While the preference for the householder is bound to be to take water from their own private connection, frequent failures in supply mean that that is not always a choice that can be made. Using the standpipe may be a necessity, with SIPs providing an essential stopgap service completing the cycle of water availability at all times.
Kisumu, Kenya is located on the shore of Lake Victoria and has an estimated population of more than 500,000. KIWASCO is wholly owned by the Kisumu municipality and is contracted to provide water and sewerage services in the city. KIWASCO's network is estimated to supply just under one half of Kisumu's population via 17,651 connections. 48 Hence, SIPs of various types play a critical role in meeting the majority of water needs across the city.
Addis Ababa, located in the central highlands of Ethiopia, has an estimated population of more than three million. AAWSA, an autonomous government body, is charged with providing water and sewage services for the city. While some 97% of the city's population has some form of access to piped water, 49 only a minority of residents have private water connections. Many residents therefore rely upon shared taps, buying water from neighbours who resell their water illegally, or standpipe operators, who may be officially recognised by the water authority and legal, or not officially recognised and thus illegal. With rapid expansion of the city, newly settled areas are poorly served with long cut-offs to the piped water supply being common.
These two case studies were chosen for two reasons. First, Ethiopia and Kenya differ significantly in their political and legal systems, thus providing contrasting case studies. Ethiopia is a country influenced by a mixed continental legal tradition, whereas Kenya is largely influenced by the British common-law tradition. Ethiopia's constitution envisages a federal ethnic-based parliamentary democracy, whereas Kenya's envisages a unitary presidential democracy. 50 Secondly, Kisumu and Addis Ababa differ markedly in the structure of their water sectors and the operation of their SIPs. In Addis Ababa, the water authority is part of the municipality and while 97% of the water supplied in the city can ultimately be traced back to the municipal supply system, a much lower proportion of the population has direct access to the municipal system compared to Kisumu. In Kisumu, the KIWASCO is a public company owned by the municipality, and while 60% of the water consumed in the city can be traced back to this company, only 40% of households have a direct connection to the company's network. 51 Approximately 40% of the water in the city comes from sources independent of the water company. These differences between the two cities provide a basis for investigating the position of SIPs in each city, the role they play and the extent to which their position could be usefully brought within regulatory frameworks in any urban or peri-urban context. Thus, this study provided valuable lessons for the supply of water in such environments.
RESEARCH METHODOLOGY
This was a multidisciplinary project with investigations taking place in relation to water quality, the price of water; the socio-economic status of the householders; and, the regulatory frameworks for the legal status of SIPs and the enforcement context.
Initially, consultations and discussions in Addis Ababa and Kisumu were carried out with representatives of the official water authorities and other stakeholders to establish which areas of each city met the criteria of being poorly served or un-served by the official water authority and were hence suitable as case studies to explore the role played by SIPs. A two-level stratification was used in order to determine the availability of drinking water defined by social groups. Water availability defined the first level of stratification and socio-economic status the second level. Lists of possible target areas were generated and then reconnaissance surveys were carried out to identify areas that were poorly served by piped water systems with significant use of SIPs. 52 In Kisumu, due to the large number of potential sites identified based upon the quality of their piped water supply service, two poor and two non-poor neighbourhoods based upon income levels were selected using Kenyan Central Bureau of Statistics census data. The Central Bureau of Statistics stratifies urban areas in Kenya into five categories of living standards: upper, lower upper, middle, lower middle and low, with the last two of these categories used to define poor neighbourhoods and the other three categories used to define non-poor neighbourhoods in this study.
Unlike Kisumu, Addis Ababa has predominantly mixed development where poor and non-poor live cheek by jowl as a result of the city's history and general lack of urban planning. Based on the list of potential neighbourhoods identified as having been poorly served by the piped water-supply service or having less than 20% of households with a direct tap connection, a random sample of five neighbourhoods was selected as case-study areas. 53 All of these were mixed neighbourhoods, but three were predominantly poor and two were predominantly non-poor.
The multidisciplinary study broadly had two elements: a water usage study identifying sources and quality of water and the socio-legal analysis of the regulatory framework and enforcement of quality standards and price. Over a two-year period between 2008 and 2010, the water usage study was conducted in the selected casestudy areas involving semi-structured interviews, a household survey, focus group discussions, 54 sanitary inspections, and the monitoring of water quality. 55 In Kisumu, the household survey was conducted in English or Swahili. Specific targeted households within the case-study areas were selected using a systematic random sampling procedure. 56 In Addis Ababa, the survey was conducted in Amharic. There was some difficulty finding willing participants in Addis Ababa due to fear by some people that participation could lead to problems-given the illegal nature of some of the water reselling activities-and hence endanger the means the household used to obtain water. Therefore, starting from a randomly selected sampling point in the case-study area a referral, or 'snow ball', sampling procedure was followed whereby a respondent who agreed to participate in the study would in turn help to introduce the researchers to other potential respondents who they thought might also be willing to participate in the study.
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In total, 310 households were surveyed. Households were asked about the sources of the water they used and water samples were taken for analysis. Thermotolerant coliforms (TTCs) were used as indicators of the microbiological water quality as the presence of these microorganisms can be an indicator that the water has been in contact with human or animal faeces. Water samples were collected in sterile containers and stored on ice for transport back to the laboratory. All analyses were carried out within 6 hours of sample collection. A portable water quality test kit (Delagua Ltd, UK) was used to process and incubate the water samples to test for TTCs. Samples of water were taken from each point of the supply chain in order to determine at which points, if any, contaminants entered the water supply. Further analysis of the supply chain focused upon the security of supply, ownership of the infrastructure, the means of supply and delivery, employment relations, and ownership of the water itself. A standardised questionnaire for each category of provider was developed to reduce interview bias. Sanitary inspections were carried out in order to identify likely hazards and risks in relation to faecal contamination to which the supplied water was exposed. The methodology employed a combination of visual assessment and interviews using questionnaires, including the systematic logging of observable faults likely to lead to the degradation of water quality as a complement to the actual water quality measurements that were taken.
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In addition to the water usage study, the second element of the multidisciplinary study was carried out involving a legal analysis. 60 This consisted of doctrinal and documentary research to evaluate the law in Kenya and Ethiopia with respect to water supply and SIPs in order to identify gaps, inconsistencies and ambiguities within the law.
61 Socio-legal analysis was also carried out to identify how laws are perceived and enforced, and thus how they affect behaviour. 62 This socio-legal research consisted of interviews with relevant officials and other stakeholders to reveal how written laws correspond with the law as it is applied and enforced, as well as the perceptions of these officials of the role played by water vendors. The structure of the regulatory systems was analysed to identify the enforcement mechanisms and practices. This involved interviews with the national ministries, the local councils, the water utilities and companies. The business supply chain was analysed to identify the nature and legal basis of the business relationships including ownership and contractual issues, property rights to water, licensing and permissive operational controls. This involved interviews with the stakeholders in the supply chain as well as the officials in control of the regulatory enforcement framework.
Microbiology of Drinking-Water-Methods for the Examination of Waters and Associated Materials (Environment Agency 2010) and followed the instructions in the Oxfam-DelAgua Water Test Kit Manual (Oxfam 2004).
59 Both quantitative and qualitative data were collected in relation to the two case study cities. Quantitative data were analyzed using the Statistical Package for the Social Sciences (SPSS) computer software, while other methods such as content analysis were used for the qualitative data collected. For the quantitative data, distributions were defined by the mean, median, and standard deviation as appropriate to the data that were being displayed. Small Independent Water Providers 117
RESULTS
In both case-study areas the average household size was five members (range: 1-18 household members). The overwhelming majority of respondents had at least some formal education, with 45.1% having just primary education, and 46.0% having both primary and secondary education. 3.5% had some form of post-secondary education while 5.3% had no formal education. Although non-poor areas formed part of the study, the results showed that, in fact, the majority of respondents could be considered poor since only 27.4% of households had incomes above the official recognised poverty lines of Kenya of 10,000 Kenyan Shillings ($US150) or Ethiopia of 1075 Ethiopian Birr ($US110). This indicated that within our own sample, poverty levels crossed the classification of poor and non-poor neighbourhoods.
In Addis Ababa, 51.4% of households used a public water tap or standpipe as their primary water source. Twenty percent obtained water from a connected neighbour or other form of household resale of water, 14.3% obtained water from a shared tap in their yard and 14.3% from an individual household connection. Thus, overwhelmingly the water used by households in Addis Ababa is sourced directly or indirectly from the municipal system.
In Kisumu, privately owned wells were the primary water source for 67.9% of households. Public water taps or standpipes were the primary water sources for 24.4% of households. A small percentage (3.8%) depended upon handcart delivered water, either sourced from a well or public water tap, and 1.3% had an individual household connection to the municipal system. The entrepreneur running a smallscale water treatment plant in the outlying suburb of Nyamasaria was the primary water source for the remaining 2.6% of households surveyed in Kisumu.
Most households surveyed reported using more than one source of water, with some using as many as five different sources, including additional sources such as rainwater during the wet season. Distance was the most common factor which determined a household's primary water source, with 64.1% of households citing this in Kisumu and 60.0% in Addis Ababa. Water quality and safety was the second most cited reason for choice of primary water supply in Kisumu (21.8%) but not a factor in Addis Ababa. Conversely, in Addis Ababa the second most cited factor for choice of primary supply (by 28.6% of households) was the fact that the source used was the only available source. This was not a factor in Kisumu where most households had multiple options available to them. Cost was the third most cited factor in both cities, with 11.5% of households in Kisumu and 11.4% of households in Addis Ababa citing this as determining the choice of their primary water supply.
In Kisumu where water sourced from both the municipal supply system and wells was available, the majority (55.9%) preferred to use water from the municipal system for drinking and cooking, with well water used by 39.9%, and rainwater or other sources by 3.6%. Well water was preferred by a slight majority (52.5%) for non-consumptive purposes. In Addis Ababa, households did not appear selective in their use of water for different purposes as ultimately almost all water is sourced from the municipal system so there was no distinction in the quality of water from the different sources.
The quantity of water used by households varied according to the time of the year, with more used during the dry season. There was significant variation between the two cities. In Kisumu, mean daily household water consumption was 160 litres in the wet season and 180 litres in the dry season, or 32 and 36 litres per capita, respectively. In Addis Ababa, mean daily household water consumption was 80 litres in the wet season and 116 litres in the dry season, or 16 and 23.2 litres per capita, respectively.
Costs of water in Addis Ababa and Kisumu varied according to source and time of year. In both cities a household connection was the cheapest by volume, while household resale was the most expensive in Addis Ababa and handcart delivered water was the most expensive in Kisumu (Table 1) .
With per capita water consumption low, the water usage study showed that total household spending on water was inevitably also low but remained very significant as a proportion of income. In Kisumu, average monthly expenditure on water was $US7.30 in the wet season and $US12.80 in the dry season compared to household incomes ranging from $US45 to $US60. In Addis Ababa average expenditure was $US2.00 in the wet season and $US3.00 in the dry season compared to household incomes ranging from $US12 to $US21. The OECD suggests that 3-5% of income is accepted internationally as affordable, 63 thus households are spending an excessively disproportionate amount of their income on water since spending was far above this level.
A total of 414 water samples, 318 from Kisumu and 96 from Addis Ababa, from various sources used by households, were analysed for the presence of TTCs. The results (Table 2) show that the water quality was generally better in Addis Ababa, with the wells of Kisumu having a very high failure rate in relation to the drinking water guidelines of WHO and the standards of Kenya and Ethiopia of zero detection of TTC per 100 ml sample.
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In the water usage questionnaires, households were asked whether they ever treated their water, with 74.4% in Kisumu and 26.6% in Addis Ababa indicating that they did. Chlorination was the main method used in Kisumu while boiling was the main method used in Addis Ababa. Given that 100% of samples taken from household storage containers in Kisumu and 51.9% in Addis Ababa exceeded WHO guideline values for the presence of TTC, the treatment processes households say they are practicing were not being particularly effective. No more effective is the practice in Kisumu of storing separately water from different sources in order to use just the higher quality (and supposedly safer but more expensive) tap water for consumptive purposes.
When the microbiological quality of piped water in Kisumu was examined along the supply chain it was shown that the deterioration in water quality did not occur during transportation by handcart delivery, but occurred primarily during household storage. While the difference in microbiological quality was statistically significant (p < 0.001) between tap water and household storage, there was no statistically Boards are required to engage Water Service Providers to operate the water supply system within defined areas within their jurisdiction. Within this framework for the supply and management of water services, the Water Act 2002 does not contain any provisions that expressly deal with SIPs. The licensing system that it establishes, however, operates on the basis that the supply of water in quantities over certain amounts is made subject to a license. Section 56 of the Water Act 2002 sets out a requirement for a license and states:
No person shall, within the limits of supply of a licensee (a) provide water services to more than twenty households; or (b) supply -(i) more than twentyfive thousand liters of water a day for domestic purposes; or (ii) more than one hundred thousand liters of water a day for any purpose, except under the authority of a license. A person who provides water services in contravention of this section shall be guilty of an offence.
Further to this, Section 57 of the Water Act 2002 provides that only the Water Services Boards may apply for licenses thus giving them monopoly rights within the geographic areas in which they are mandated to operate. Any person, therefore, would be committing an offence under this provision if they supplied water in excess of the specified limits if doing so in an area where a Water Services Board has already been granted a license. Kisumu falls within the jurisdiction of the LVSWSB that has made a service provision agreement for the operation of the water supply infrastructure in Kisumu with KIWASCO. So, the effect of these provisions is that anyone can supply water (without a license) if they do so below the quantitative limits. Above these limits, a licence is required, but only the Water Services Boards have power to apply for such licenses. The criteria used by the regulator to decide whether or not to grant a licence to the Water Services Boards relate to the technical, financial, managerial and commercial capacity of not only the applicant Water Services Board, but also the Water Service Providers engaged by the Board. All areas of Kenya have established Water Services Boards. Given the water supply limits imposed by the Water Act 2002, it follows that almost all well and borehole operators and mobile water vendors are operating illegally since they do not have the authorisation of the LVSWSB in the form of a service provision agreement. Above the limits only the licensee and anyone they authorise can supply water; below the limits anyone can supply water. So, the regulatory framework established by the Water Act 2002 does contemplate a mixed supply of water. But, a handcart operator is likely to support more than 20 households per day during busy periods, while a tanker trucker could be expected to supply approximately 50,000 litres of water for domestic purposes each day. A well or borehole operator, if they sold water to a single handcart operator, is likely to supply more than 20 households a day and also to exceed the volumetric constraints imposed by the Water Act 2002. Ironically, the LVSWSB (in common with all other Water Services Boards) as the monopoly licensee and as agent of KIWASCO, is insulated from competition in circumstances where it is not able to provide a full service to its customers.
Currently, and inevitably as a result of the above provision, the price and quality of the water provided by illegally operating SIPs are not regulated. The exception to Small Independent Water Providers 121 this lack of regulation is the standpipe operators who have a contractual relationship with KIWASCO and are expected to adhere to a recommended retail price. Only some standpipes are currently allowed to operate by the LVSWSB as they have relevant service provision agreements with KIWASCO and purchase their water in bulk at a flat rate. However, price control is not being actively enforced so in practice, price regulation is completely absent, as is the regulation of water quality.
In 2000, the federal government of Ethiopia enacted the Water Resources Proclamation. 66 One of the provisions of this proclamation states:
…. no person shall perform the following activities without having obtained a permit from the Supervising body: (a) construct waterworks; (b) supply water, whether for his own or for others; (c) transfer water which he/she abstracted from a water resource or received from another supplier… While some activities are exempted from this provision none seem to be significant for the legal operations of SIPs. Apart from this and other minor provisions, the Proclamation does not contain detailed rules on the regulation of water providers. There is no framework law that provides conditions under which the private sector can be involved in the supply of water, with the function of water supply belonging to regional and local government.
The Water Resources Proclamation requires permits for water supply across the country, however, in Addis Ababa such a permit is unlikely to be granted since the law which established the city's water authority clearly prohibits the supply or resale of water. The only exceptions to this are official standpipes operated under an agreement with the water authority. Apart from the licensed standpipes, there are in existence water kiosks and neighbour sellers who are clearly operating in contravention of the law. The legal provisions that prohibit such activities are not actively enforced but the tariff structure employed by the water authority (with the exception of the licensed standpipes) is expected to discourage the resale of water due to a progressively increasing tariff rate being applied that makes the water more expensive when taken in larger volumes. Due to the existence of unlicensed water vending not being acknowledged and therefore operating outside the law, there are no controls on the price or quality of the water provided by water vendors.
DISCUSSION
The sources of water for the water vendors in Addis Ababa and Kisumu differ. In Addis Ababa, they are wholly dependent upon the municipal supply system as their source, but in Kisumu, vendors sell water from privately owned boreholes and wells in addition to reselling municipal supplied water. Water drawn from these boreholes and wells in Kisumu is significantly lower in quality than municipal supplied water and is not, therefore, the preferred source by a majority of customers for drinking. But, this well and borehole water plays an important role in bringing total average water consumption in Kisumu up to an acceptable level where it is used for non-consumptive purposes. Our water usage study which formed part of the research project 67 showed that whereas average daily water consumption in areas un-served or poorly served by the official water utility in Addis Ababa is an inadequate 14.6 litres per capita per day, in equivalent areas in Kisumu, it is twice as much at 34 litres per capita per day. A caveat to the advantages of an increased supply is the extent to which this means that Kisumu households are at risk of drinking poor quality water.
The water usage analysis suggests that mobile water vendors do not cause significant deterioration in water quality between the point of collection and the point of delivery. They supply water in a similar state to what it was in when they collected it from their supplier. This is not surprising as there are no significant delays in the supply chain and the water containers are kept in a reasonably clean state given that they are on public display and are viewed by the customers. In common with the results of other studies, 68 the most significant deterioration in water quality occurred during household storage. Such household storage-a common feature of these communities in developing countries-results from a lack of (or insecure) piped supplies.
Mobile water vendors (the SIPs who operate at the final point of the informal supply chain), engaged in the delivery of water from source to door, do not necessarily provide water of inadequate quality or of a worse quality than their source which may already be contaminated. But, their activities are essential, effectively extending the coverage of the municipal water system in developing countries into underserved and un-served areas. This compensates for the intermittent municipal supply for those with piped water and saves the time and energy of the customers both in informal settlements and middle-income housing by bringing the water to their door.
While household expenditure on water is commonly very high amongst low income households, this does not appear to be due to profiteering amongst water vendors. Indeed, the relatively low entry barriers and large numbers of vendors, market forces and competition between vendors, makes exploitation difficult, with the incomes of water vendors relative to other informal sector jobs confirming this. In Addis Ababa, for example, the average net income for a standpipe operator is estimated to be $US7.80 per month and thus falls below the official poverty line. In Kisumu, the average net monthly income of a standpipe operator is $US97.02, however, incomes are variable and ranged from as low as $US22.39 per month to as high as $US447.80 per month amongst standpipe operators in Kisumu. (The official poverty line in Kenya is $150 per month for a household.) Handcart vendors' incomes vary between $US183.58 and $828.38 per month, reflecting the hard physical labour of this job. While some SIPs have incomes below the poverty line of Kenya, most earn incomes comparable with earnings in other informal sector jobs. SIPs appear to provide a competitive service for the urban poor rather than exploitative of that sector. Mobile water vendors, for instance provide water to the more difficult to serve consumers through labour intensive processes and they inevitably face higher supply costs which they pass on to their customers.
While government agencies have engaged with water vendors in some countries with some success, progress has for the most part been limited in part due to a lack of formal recognition of SIPs. 69 Focus group sessions 70 with SIPs showed that they did not dismiss the idea of their activities being regulated (although they preferred this to be done by some form of voluntary regulation-a desire frequently to be found amongst most stakeholders in any business or industry). But they did recognise the critical importance of controls on quality in relation to public health concerns. Hence, there is a case to be made for formally recognising SIPs due to the vital role they play in helping people meet their basic water needs and the need to ensure drinking water quality. This may also include regulating the price of water charged by standpipe operators who benefit from a favourable tariff from the water utility. For other types of SIPs, the case for price regulation is weak. They do not benefit from subsidies and thus setting prices below the market rate would be likely to drive such vendors out of business with the consequent risk of reduction in the water supply.
Regulation of water quality and the implementation of other measures to improve human health are very relevant to the attainment of the human rights to life and to water and represent an urgent finding of the study where the supply of water is, in large part, delivered by SIPs. The water usage study showed that in Kisumu, most wells currently fail to meet the WHO drinking-water quality guidelines, 71 but the supply of well water helps boost water supply to households for non-consumptive purposes to an acceptable level. So, this source of water aids quantity albeit failing on the quality front. It therefore fails to assist in the achievement of the MDGs as it does not provide access to an 'improved water source'. The semi-structured interviews and survey of households in Kisumu showed that where possible people are careful to use the lower quality but cheaper well water for non-potable uses while using municipal water for drinking. However, where water is bought from handcart vendors rather than directly from a well or municipal standpipe, households cannot be completely sure of its origin. Given that point-of-use water quality interventions have been shown to produce better health outcomes than water supply or source treatment, 72 educating households about safe water storage and treatment options may produce a better outcome than prohibiting water vendors and depriving many households of their main water source. Regulation is needed to ensure that water vendors follow best-practice guidelines so that water consumers dependent upon their services can have more confidence in the safety of the water supplied. In part, this could be achieved by improving the implementation of good practice guidelines for the design and operation of wells. Further guidelines could be established for water vendors, in addition to routine water quality testing and random inspection of mobile water vendors to ensure proper description of the source of water and thus prevent mis-selling.
The regulatory frameworks which were analysed as part of this project demonstrate the fact, common to many developing countries, that SIPs are excluded from formal regulatory frameworks which were devised to regulate bulk supply by monopoly providers. It is true that long-term and permanent improvements to municipal systems can be achieved. Evidence shows that this can be achievable in a relatively short period of time. In Phnom Penh, for example, service coverage increased from 38% to 90% of the population and from 10 to 24 hours per day between 1993 and 2008 where the reforms of the post-war Cambodian government resulted in radical change. The Phnom Penh Water Supply Authority was turned into a model public water utility with a 24-hour drinking water service, subsidies to the poor through connection fees and tariffs, the supply of non-revenue water reduced to 6%, and successful collection of bills at a rate of 99%. 73 Without such governmental commitment, long-term objectives to achieve a total municipal system may involve expensive engineering solutions which may be prohibitive or politically unachievable in the foreseeable future; in the meantime, people are left without the fulfilment of their basic rights.
Solutions need to recognise the reality of the situation and be designed for potential longevity. The transplant of Western legal approaches to solve a developing world problem is plain to see in the nature of the legal provisions that were analysed. Developing countries are routinely involved in legal transplants borrowing expertise from the industrialised world in devising written constitutions, 74 governance structures, property rights 75 and business models. For example, in developing a range of frameworks for the regulation of public and environmental health and pollution, developing countries look to models in existence in the industrialised world-models which may have their roots in nineteenth century legislation 76 when wealth and prosperity was being built through industrial development against a background of social stability. 77 The background in many developing countries does not reflect such prevailing circumstances. Social and political instability and levels of corruption 78 mean that even where infrastructures have been developed, the failure to repair, renew and maintain is endemic. The transplant of a Western regulatory model that depends on such levels of social stability, independent legal systems and effective enforcement regimes, is highly likely to be ineffective. 79 Indeed, where social and economic structures become over-extended in the developed world, its own regulatory models can frequently fail. 80 The management of water supply is an example where developing countries have sought to transplant such regulatory frameworks. 81 The Kenyan Water Act 2002 is an example of this phenomenon in that it assumes bulk supply and excludes from its provisions the activities of SIPs. Regulatory frameworks reflecting practice from developed countries may not work within developing countries for a variety of reasons. 82 For instance, the nature of the economic actors to be regulated may be different. In developed countries, national regulatory frameworks for water provision are developed taking into account that the regulated are relatively large conventional utilities. 83 Even where in the industrialised world, non-state (or quasistate) actors are used and key utilities industries are privatised, such industrial concerns are frequently the antithesis of local small businesses. 84 More usually, they are multi-national concerns that bid across state boundaries for service contracts within a regulatory framework which is designed for large conventional utilities. And it is true that almost all of the populations of industrialised countries are served by these utilities and thus the equivalent of SIPs, simply do not exist. The reality in developing countries is however markedly different. SIPs are completely different from conventional Western utilities in their size and business models yet serve large sections of the community as do conventional utilities in industrialised countries. Therefore, to transplant a Western regulatory framework, which is suited to conventional bulk supply utilities, into developing countries, will not achieve its purpose. In making such transplants, attention should be directed at the practical reality of the diverse nature of the regulated industry in the host country.
The coexistence of formal and informal providers has a long history and a key argument for the regulation of SIPs is the need to recognise the reality of the current situation for water supply in many urban and peri-urban settlements. Steps must be taken to regulate to achieve improvements in water quality, improve public health and prevent further environmental degradation represented by the uncontrolled development of water sources. 85 The regulatory culture necessary to implement these steps must reflect the reality of the supply system in developing countries and not seek to transplant Western regulatory frameworks devised for bulk supply.
CONCLUSION
Extending the coverage, improving the reliability of municipal systems and ensuring affordable access by the urban poor to such systems is an ideal solution to water supply problems in many developing countries. But technically expensive solutions, turbulent political backgrounds and levels of corruption preventing public service solutions to environmental health problems, all operate as barriers to the development of municipal service provisions. It remains the case that, until municipal solutions are achieved, ignoring the part played by SIPs is potentially misleading as it fails to consider the very significant role being played by these vendors in filling gaps left in the piped water system. The virtual pipe system that they provide needs to be formally recognised and brought within the regulatory framework. Undesirable as this may at first sight appear to those SIPs in our study who viewed regulation as a burden, nevertheless, such a step would enable SIPs to operate in a stable fashion without fear of sudden closure or seizure of equipment. Formal recognition bringing such stability would encourage investment and development thus enabling the improvement of the water provision. An approach recognising the existence of small scale providers which brought oversight and control through an effective enforcement regime would assist in the improvement of safe drinking water sources. In both countries examined as part of the study, registration of drinking water sources and inspection are already elements of the regulatory framework and bringing those aspects to bear in relation to SIPs would improve the availability of safe drinking water. Currently, in Kenya, the regulatory frameworks exclude low throughput of water supply thus leaving many SIPs outside the regulatory framework. In Ethiopia, there is a general failure to acknowledge and recognise the existence of SIPs. An adaptation of existing laws so as to recognise the operational importance of the supply chain in developing countries would achieve formal recognition of SIPs. Extending current provisions to the low throughput supply nature of SIPs and bringing them generally into the extant regulatory framework, while not being without cost, would be an effective mechanism for improving the security and safety of the drinking water supply. Formally recognising SIPs and thereby enabling them to receive training and education from the enforcement agencies-an important activity of regulators-will enhance quality. Once recognised and registered as formal operators, good practice guidelines for such matters as the operation of wells and boreholes could be integrated into requisite training for such SIPs. A necessary system of random or riskbased inspection specifically devised for SIPs, of the unimproved and most Small Independent Water Providers 127 vulnerable water sources, would help to reduce health risks within the water supply chain. Ignoring the existence of SIPs and leaving them as a largely unregulated industry exposes large sections of population to risk and harm to health. The MDGs seek to achieve access to safe drinking water through improved water sources. Controlling the unimproved water sources represented in the supply chain of SIPs, which are relied on by large numbers of people in the urban areas of developing countries, through registration, inspection, education and training of the operators, would enable real progress towards the satisfaction of this goal. An overall aim of the concept of sustainable development is to achieve equity between the peoples of the developing and industrialised worlds and ensuring a basic standard in respect of the provision of safe drinking water is a prerequisite to its attainment. A step in that direction is the fulfilment of the MDGs and realisation of the human right to water which will be enhanced by measures for the integration of SIPs and their essential virtual supply system into regulatory frameworks.
